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MODULAR BUILDINGS 

The present invention relates to modular buildings and more particularly to 
their structure, the method of their construction and interconnection. 

It is well known to provide for portable modular building in circumstances 
where accommodation is needed in an emergency or on a temporary basis. Such 
buildings have to be rapidly and easily assembled to meet demand for emergency 
habitable structures in times, for example, of natural or other disasters. In addition 
such buildings are often required in remote locations by workers employed in the 
construction industry where temporary accommodation is needed during the term of 
the construction project. 

There is a need for an all-purpose modular building system that can be 
exploited by both the residential and commercial construction sectors of industry. To 
date, portable and prefabricated buildings designs have not proved suitable for 
application in both sectors. Modular buildings have the advantages that they are easy 
and quick to erect, dismantle or relocate, are readily transportable, and flexible in that 
they are reconfigurable to meet changing requirements in size or needs. Unfortunately 
existing designs of such buildings are generally of a temporary nature and are not 
suited to long-term or permanent applications. 

Existing modular buildings suffer from several disadvantages including: 
racking which causes wear and tear to the structure of the building and often leads to 
leaks, creaks and structural damage; condensation; inadequate interior temperature 
control; ineffective noise insulation; and an excessive ingress of dirt and dust 
(particiilarly in environments such as construction sites). 

US-A-3 742666 describes a modular building construction in which a pre- 
fabricated module for utility supply systems such modules can be delivered in a pre- 
fitted state to the construction site and assembled with limited effort and time. The 
module has side wall openings by which it may be attached to bmlding modules. 

It is an object of the present invention to obviate or mitigate the aforesaid 
disadvantages and to provide for a modular building construction that has improved 
life expectancy so that it meets the requirements of more permanent structures whilst 
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maintaining the benefits of its modular nature. The term "building module" is used 
hereinafter to refer to an inhabitable building block that can be used as living quarters, 
an ofSce, a conference room, a lavatory or washroom or another room that forms part 
of a larger building structure. 

According to a first aspect of the present invention there is provided a modular 
building structure comprising a service module defining a plurality of connection 
nodes for connection to separate building modules, the service module containing 
apparatus for the supply and distribution of at least one mains service to the building 
modules, each building module being free-standing, pre-fitted for its intended use and 
connected to one of said connection nodes and to said supply of at least one mains 
service, wherein the service module is in the form of a corridor walkway linking the 
building modules. 

The modular structure of the present invention provides for a wory flexible 
arrangement in that once the service modiale has been installed on site the building 
modules can then be connected thereto in the desired number and fashion. If there is a 
demand for more building modules these can be simply added without the need to lay 
further mains service supplies. Similarly, removal of a particular building module is 
also a simple operation. As the mains service supply is contained within the service 
module the need for preliminary ground excavation is eliminated. Moreover little or 
no foundations are required, 

, The corridor may conveniently be provided with floor and ceiling cavities in 
which the mains service supplies are routed. Preferably one building module is a 
dedicated plant room that feeds the mains supply service to the service module. 

The service module is preferably sectional so that it can be extended or 
shortened to provide more or less connection nodes as required. More than one service 
module may be provided and they may extend in transverse directions. The mains 
service may be electricitj-% waste disposal, air conditioning, water etc. In the case of 
w^aste disposal, each service module is provided with a holding tank and is connected 
to a lavatory or wash area of an adjacent building module. Preferably the holding 
tanks of adjacent sections of a ser\dce module are connected by a suction waste pipe. 
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The arrangement eliminates the need for gravity operated waste disposal. In the case 
of air conditioning each ser\dce module is preferably fitted with a heat exchanger and has 
an external pump for evacuation of warm air. Each building module also has its own heat 
exchanger that is connected to the pump and heat exchanger of the adjacent service 
module. 

Preferably each adjoining pair of building modules or service modules have 
apparatus for connecting adjacent modules, the apparatus comprising a housing defining 
apertures that extend into the structure of each module and a flexible resilient insert that 
is received in each aperture and bridges the two modules, the insert being supported on a 
fixing element that is secured to each of the modules. 

According to a second aspect of the present invention there is provided a method 
for constructing a modular building structure, the method comprising the steps of: 
preparing a site on which the building structure is to be located; installing a service 
module on the prepared site, the service module defining a plurality of connection nodes 
for connection to separate building modules; installing at least one mains supply service 
to the service module; connecting at least one pre-constructed building module to a 
cormection node and connecting the building module to the mains supply service of the 
service module; and furnishing the service module such that it is in the form of a corridor 
walkway linking the building modules. 

According to a third aspect of the present invention there is provided an apparatus 
for connecting adjacent building modules, the apparatus comprising a housing defining 
an aperture that extends into the structure of at least one building module and a flexible 
resilient insert attached to adjacent module, the insert being that is received in the 
aperture and supported on a fixing element that is secured to said adjacent building 
module. 

The housing preferably further comprises an access chamber that is open to the 
inside of the building module so as to facilitate insertion of the fixing element and 
flexible insert. 

Preferably the apparatus for connecting adjacent building modules is disposed in 
a floor or ceiling cavitj^ of the building module. 

Specific embodiments of the present inventions will now be described, by way of 
example only, with reference to the accompanying drawings in which: 
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Figure 1 is a perspective view of a modular building structure of the present 
invention consitnicted from a plurality of interconnected modules with certain panels 
removed for clarity; 

Figure 2 is a sectioned side view of the intersection of two modules showing 


Figure 
Figure 

figure 2; 

Figure 

connection of 
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connecting paims and a fixing assembly; 


3 is a side view of a grommet of the fixing assembly shown in figure 2; 

4 is a side view of a grommet housing of the connecting point shown in 


4a is a diagrammatic representation of a grommet for vertical 
two building modules; 
Figure 4b is a diagrammatic representation of a lifting hook; 
Figure 5 is a perspective view of a corridor of the modular building, the 
corridor being shown partially cut-away and connected to a building module ; 

Figurd 6 is a perspective view of a two storey modular building in accordance 
with the present invention; 

Figure 7 is an end view of a furbished corridor module with end walls 
removed for c larity; 

Figurt. 8 is a schematic representation of an embodiment of a modular building 
of the present! invention, showing a sewage system: 

Figurd 9 is a schematic represemation of an embodiment of a modular building 


of the present! 


and 


invention showing an air conditioning system; 


Figurj 10 shows a diagrammatic layout of a modular office block building; 


Figure; 11 shows a diagrammatic layout of a modular building forming a 
factory with (!^fflces. 

Referting now lo the drawings, figure 1 shows an exemplary modular building 
structure com prising a plurality of cabin modules 1 interconnected by corridors 2. The 
cabin modul<:s 1 are designed to be furnished and used as, for example, offices or 
living quarters whereas the corridors 2 form passageways tlmt, in addition to 
providing w^Jkways between cabin modules I, carry and distribute service supply 
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lines to the cabin modules 1. The building shown hzs multiple storeys that are 
interconnected hy a stairwell 3 in the foreground. 

For the ; purposes of clarity end walls of the cabin modules 1 and all corridor 
waits are not shown. The only paits of the corridor shown are the floors and ceilings 
(which are coml^ined on inteimediate storeys). 

The bui ding structure is assembled from the cabin modules 1 and corridors 2 
using the known honeycomb principle in which there is no overall super-structure and 
the integral strtsngth of the structure is shared by each module both laterally and 
venically so ihut should one module fail the load is taken up by adjacent modules, It 
will be seen from the drawing of figure 1 that the cabin modules 1 can be of different 
sizes although they are of the same basic construction. The cabin and corridor 
modules 1,2 am be designed in a range of standard sizes to allow for different 
building types find configurations to be assembled from factory produced units. The 
corridors 2 hav*^ the same basic construction as the cabin modules 1 but are adapted to 
have different <ind sections and different below floor or above ceiling structures. The 
modules 1 are intercoimected in a fashion that makes them easy to replace or 
exchange so thut the building can be updated or regenerated at any time. 

The modular structure of the building is ideally suited to office buildings, 
light industrial sites as well as residential buildings. It is not at this 
for buildings of a more significant size such as large factories, 
warehouses, sliidiums and theatres etc. 

The present invention is concerned with the structure and method of 
construction of the building structure and the manner in which the cabin modules 1 
are fastened to<5eiher. 

Each ca,bin module I comprises a tetragonal box assembly having top, bottom 
and side walls 4,5,6 and open ends 7, The module 1 may be constructed in a range of 
different heigtiis. lengths and widths. The teiragonal strucmre provides strength 
without end wlills being necessary and without the need for expensive superstructures 
Or foundations. 
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Each cabin module 1 is fitted with an internal suspended ceiling and floor 8, 9 
so as to defmj enclosed cavities 10, IL The cavities lO, 11 accommodate service 
supplies, ventilation equipment, concealed lighting and other ancillary equipment. 

Each cabin module 1 has a plurality of connection points 20 (see figure 2) 
disposed at re^pilar intervals at the top and bottom of all four walls 4, 5, 6 and at open 
ends of the cabin. Tlie conneclion points 20 permit adjacent cabin modules I to be 
connected together by fixing arrangements 21 (see figure 3) that are secured from 
inside the floor or ceiling cavities 10. 11 and are defined by housings 22 (one shown 
in figure 4) disposed in the floor and ceiling cavities 10, II. Each housing 22 has a 
circular access chamber 23 that is open to the interior of the cabin and an elongate 
bore 24 exieriling radially from the access chamber 23 and out tlirough a wall or an 
end frame of the cabin module 1. The fixing arrangement 21, shown in figure 3, 
comprises a double-headed fastening bolt 25 that carries a resilieni but flexible 
grommet 26 m elastomeric marerial such as Neoprene or EPDM and two collars 27 
each side of ihe grommet 26, In use the grommet 26 and bolt 25 extend into the 
aligned elongate bores 14 of the connection point housings 12 of adjacent cabin 
as to connect two cabin modules 1 together. Figure 2shows the fixing 
I being used to connect together two cabin modules I side by side. The 
same arrangeiient is used to secure cabin modules 1 in vertical array, end-to-end or to 
connect cotri^lor modules 2 to cabin modules 1. The open access chamber 23 of the 
housing 22 allows the fixing arrangement 21 to be easily insened or removed. 

The flexible and resilieni nature of the grommet 26 pennits adjacent cabin 
modules 1 to be coupled together without the requirement for their absolute alignmem 
and without the fixing arrangement 21 becoming damaged or causing damage to the 
rest of the structure. This is essential for rapid construction of the building structure. 
Moreover, it jillows easy reconfiguration, relocation or dismantling of the building 
structure. Th<i fixing arrangemem 21 provides primarily horizontal fixing strength but 
also panial vertical strength. The same connection point 20 and fixing arrangement 21 
may be used to Secure ancillary modules suc^ as fire escapes, verandas stairwells etc. 
to the cabin or corridor modules. 


modules 1 so 
arrangement 3 
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be understood that the provision of multiple connection points 20 or 
each module jiermits selective use of tliose points that are appropriately positioned for 
each connecti<t>n 

When cabin modules 1 are stacked on top of each other they are secured in a 
vertical direction by means of a half grotnmet fixing arrangement 30 that is fixed to 
die upper surface of the cabin module 1 or a supponing frame member, 

Each {srommet 30 is moulded, at one end. around a protruding metal screw 30a 
that engages n a threaded aperture 30b in the cabin module or frame member. The 
other end has an axial opening which securely receives a bolt 30c, A collar such as 
one of those shown in Figure 3 may be disposed on the bolt 30c. 

The riiodules arc lifted and placed on top of one another so that each half 
grommet fixi!:;g arrangement 30 is received in an aperture in the bottom wall of the 
cabin module 1 or supponing frame member above. The half gronrunet fixings 30 are 
then secured m place to an appropriate fixing plate via the collar under the floor cavity 
8 ofthe cabitJ module 1 above fay means of the bolt 30c. 

Figun: 4b illustrates that the half grommet fixing 30 interchangeable with a 
lifting eye 3 1 that can be secured to lifting cackle when the cabin modules 1 are to be 
moved. 

The (|:abin and corridor modules I. 2 of the building structure may be 
supported iinld secured against the elements by one of many different foundation 
structures, nj)ne of which is depicted here. The integral strength of the tetragonal 
structure remlcrs it versatile of use with different foundation systems. For example, 
and long term applications metal rings attached to jacking legs of the 
be placed in the gfound and filled with concrete. Alternatively for soft or 


for medium 
module mav 


snow covered ground skids may be secured to the module with half grommet fixings. 
For swamp 'and, inland water and areas prone to flooding floatation rafts such as 
polystyrene hlocks encapsulated in concrete surrounds are secured to the module with 
half grommet fixings. In environments where high wind pressure may be a problem 
the modules may be fitted with spreading bars that arc secured to the module with half 
grommet conlncciors. The bars are generally in the form of angle irons submerged just 
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below ground surface, extending outwardly on each side of the module. These 
spreading barj may be used in conjunction with other foundation structure if 
necessary. 

For smaller building structure complexes the gap between the modules and 
ground may enclosed by boarding and filled with polystyrene. This foundation may be 
of particular use in areas liable lo flooding and also provides for an aesthetic finish. 
Whilst polystjTene is appropriate for light weight and quick response applications 
other forms oi mineral in-fiU may be used for different applications. The type of in- 
fill and the pressure of this fill is selected accordingly. 

The advantage of such a foundation system is that it can be positioned directly 
on to most ground surfaces without ihe need for the ground surface to be completely 
flat Or level; or for grass, or similar vegetation, to be removed. 

The construction of such a foundation is effected in the following stages: 
l< The fu-st stage is necessary in applications where high wind conditions are 
possible. 

Spreading bars are poskioned jusi below the ground surface, and are 
adequately se(;;ured with ground screws or sinkers, etc., vertical grommet fastenings 
(extended in ibngth) are screwed to the spreading bars at intervals corresponding to 
the bonom will connection points. 

2. A series of sausage shaped flotation bags (each bag extending as long as the 
width of the libdule, and approximately of a third of a meter in diameter, and being 
divided into ^leparate internal chambers) are laid out across the site so that each 
module will supponed by at least iwo flotation bags. 

hessian type sackings are laid between the flotation bags such that 


Plastic 


when expanded they are sufficiently large to fill the gap between two flotation bags. 
3. Ground floor modules are then assembled in their designated formation, over 
the bags, and -are temporarily supported on blocks, sufficient to allow the horizontal 
grommet fasteinings between modules to be loosely engaged, and the extended vertical 
grommeis to bs positioned in the leg housing. 
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4. The floatation bags are then inflated (using an air pump equipped with a 
multiple outlet manifold and individual pressure gauges) sufficiently to lift the loose 
assembly gradually off the ground. Approximate levelling is achieved through 
adjusiiftg the pressures in the appropriate chambers of the appropriate floatation bags. 

Working from one end of the assembly lo the other, the horizonial grommet$ 
are tightened into position, until the total assembly is secured into horizontal 
alignment. 

The flOfiting assembly can then be finally levelled, and raised or lowered to the 
desired height, 

5. The pljistic hessian type sackings, between the floianon bags, are then filled 
with expanding polystyrene foam, sufficient to fill cavities between the floatation 
bags, while temporary barriers prevent expansion outwards from the sides of the 
assembly. The expanding foam is applied in equal pressure in each sack (lo a pressure 
less than thai k the floatation bags). 

6. After the foam has consolidated, the pressure in the floatation bags is then 
released and the modular assembly settles on to the polystyrene foundation 

The floatation bags are deflated and pulled clear; after which the hollows tlm 
are left are filkd with expanding polystyrene foam. 

7. The v?srtical grommet bolts, securing the modules to the spreader bars, are 
tightened into posirion. 

The up per stories of the building can rhen be assembled. 

Fina!l5\ when the building is complete, the venical gromraets are re-lightened. 


The 
in the differeb' 
provides for 
modules, imp^-oved 

Figure 
disposed 


cabin 


advantage of this foundation system, over conventional footings, is seen 
ce in the speed and the cost construction. In addition the system. 
i|mproved insulation and, in view of the filling of the space under the 
ed aesthetic value and security. 
3 shows part of a corridor module 2 connected to a transversely 
module 1. The corridor 2 is represented partially cut-away so as to 
expose servicfe supplies that are carried to each cabin module L As mentioned earlier. 
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the struciure c f the corridor 2 is the same as that described in relation to the cabin 
modules I. In the ceiling caviiy 11 there is an air conditioning plant 40 including 
conduits as shown at 41 and an electrical supply insiallarion 42 and corresponding 
wiring 43, A domestic water supply and waste disposal system is carried in the floor 
cavity 10 as indicated at 44. The coiiidor modules 2 define walkways that extend 
across adjacent cotridor modules 2 or between corridor 2 and cabin modules I. Gaps 
between conncicied modules are bridged around the walkway ^u-ea by flexible bellows- 
type walkway couplings 45. 

An cxsimple of a two storey modular building structure is shown in Figure 6, 
The structure comprises two vertically stacked central corridor modules 2, each storey 
flanked by six cabin modules 1 (three on each side). The modules are interconnected 
horizonialh' by the fixing arrangements shown in Figure 2 and vertically by the half 
grommet fixings of Figure 4a. 

In addaion. horizontal grommet fixings extend between the edges of the open 
ends 7 of eacl| module and the side wall of the corridor module 2, 

A fully constructed and furbished corridor module is shown in figure 7 with 
the end shown open to expose the ceiling and floor cavities 10, 1 1 . 

An cxumple of a waste disposal system for a building structure of the present 
invemion is jhown in figure 8. The system is shown in relation to a corridor 
comprising tl^cc axially joined corridor modules 2 and six cabin modules 1 connected 
on each side ^)f the corridor 2. A service module 1 10 containing a suction pump and 
tank Ulis connected to an end of the corridor 2. Each corridor module 2 has a 
12 in its floor cavity. Each tank 112 has flexible conduits 113 that are 
a lavatory and wash area 1 14 of each cabin module 1 and adjacent 
2 are interconnected by a suction waste pipe 115. The figure also 
shows the flexible bellows coupling 95 between each corridor module 3 and between 
each cabin 1 dnd corridor module 2. 

In figure 9. there is shown an exemplary air conditioning system depicted in 
relation to paii of a building structure comprising a central corridor constructed from 
thxee axially Connected corridor modules 2 and six cabin modules 1, three on each 


holding tank 
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side of the cotridor 2. At one end of the corridor 2 there is a service module 120 
containing a cmxrzl plant 121 that feeds a heat exchanger 122 in the Immediately 
adjacent corridor module 2. Further heat exchangers 122 are located in each corridor 
module 2, each heat exchanger [22 being connected to that of the adjacent corridor 
module 2 and further heat exchangers 123 situated in each adjacent cabin module 2. 
An exhaust hesit pump 124, connected to the corridor heat exciianger 122, is located 
outside each corridor module 2, Besides the central air conditioning plant the service 
rnoduie 121 may also contain centra! alarm and security control systems, service 
repair and spare equipment, telephone transmission and reception equipment, 
television recejation apparatus, a fresh water distribution manifold, ^d, in the case of 
remotely locati;d building structures, electrical generators. 

Using corridors of this type it is possible to provide accommodation for short 
term applications without the need lo provide pathways, foundations or to conduct 
preliminary ground excavation for drains and service supply lines. The invesimeni 
generally mad; in creating such faciliiies are therefore not lost when relocating the 
building structure. The arrangement also enables building complexes to be sited on 
sloping or undulating sites withoui the need for gravity waste disposal Any noisy 
equipment is «:onvenienily located in the corridors leaving the cabin modules free of 
noise;, vibration and clutter. The air conditioning also provides protection from outside 
interference (v/hich is particularly desirable in noisy, dusty environments) as well as 
reducing condensation. 

The siandard cabin or corridor modules may be adapted as necessary 
depending on ipow they are to be used. For example, the corridor rooves may be made 
in a double-glassed construction to provide a conservatory. Ancillary structures such 
as, for example, fire escapes, balconies, canopies and exterior walkways may be 
connected to riie modules by the grommet fixing arrangements described above. 

The n^odular nature of the corridor and cabin modules means that many 
different building layouts are possible. Examples are shown in figures 10 and 1 1. The 
a layout an office block having a first corridor 130 with three office 


former shows 


cabin modules 131 on one side and four cabin modules 132 on the other side 


19. DEC. 2000 12:01 


MARKS & CLERK M/C 0161 236 5846 


NO. 066 P. 17/51 


WO 00/0] 898 


PCT/GB99/02141 


is as follows 
a) thei 
b) 

fences etc.; 
c) the 


foundations and lo each other; and 


d) the 


prefabricated 


lightweight, 
foundations 


12 


designated fos* three smaller offices and a paniry. One end of the first corridor module 
130 meets a tiransversely extending second corridor module 133 which is connected to 
four cabin miDdules 134 that are furbished as toilets, a reception area, and a service 
module witli (store. 

In figare 11 there is shown an example layout for a factoiy with offices, A 
central corrid'^r 140 comprising two modules interconnects a demonstration and show 
room 141 coiciprising two side-by-side cabin modules at one end and a workshop area 
142 comprising five side-by-side cabin modules at the other end of the corridor 140, 
Cabin modules 143 of various si2es connect to ihe corridor on each side and are 
fiirbished as offices, lavatories, a service modules and a pantry. The workshop area 
142 is connec ted to three cabin modules defining a delivery area 144. 

Broadly speaking the on-site procedure for constructing a building of this type 


service module is delivered to the site and placed in the correct location; 
foundations are laid down with access roads, car parking, boundary 

cabin modules and coiTidor modules are delivered and secured lo the 


mains service supplies are routed from the service module along the 
corridor flooj and ceiling cavities through to the cabin modules and the building is 
tested for occupation. 

The building structures of the present invention differ from previous 
buildings in that they are manufactured in their entirety in modular 


format logeLher with completed interiors. The buildings are comparatively 


do not have an overall superstructure and require only limited 
In view of the modular structure the on-site construction is less 
complicated ind more rapid Uiai conventional buildings. Tl^e r^ge of module sizes 
allows for alllbuildings to be assembled from facmry produced unit$. 

The open-ended tetragonal structure of each module can be fitted with a choice 
of standard end sections that serve to detemine the module identity and purpose e.g a 
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compartment isiodule, a corridor module, a container etc. The simple tetragonal cabin 
module is tra^Lsformed into a number of mutations by mixing a range of standard 
modules with u range of standard end sections, as above. Tliese modules can then be 
combined toge ther into different formations to produce buildings that are all uniquely 
different. 

The inregrity of individual modules combined into the cumulative strength of 
honeycomb building, is further aided by the foam cushioning foundations and the 
elasticity tolei-ance in the inter modular fastening. The honeycomb structure in 
comparison to bricks and monar, or iron frame construction, is less prone to collapse. 
If sections of honeycomb buildings are destroyed then the remaining structure can 
provide sufFici ent support to maintain the rest of the building in situ. 

One of ihe main advantages is the considerable cost reduction for 
manufacturing buildings of this kind. A considerable quantity of variable applications 
can be consinicted from comparatively few basic building blocks. The system 
provides factory finished imeriors and imemal services which are generally of a 
higher qualit>j and cheaper to produce than those constructed on-site. The speed and 
simplicity with which the honeycomb structure building can be erected dramatically 
reduces the ca instruction time and costs. In addition there is a significant reduction in 
pre-building <;ost$ such as those expended in employing architects, surveyors, site 
management Mc, 

The construction of the cabins is suitable for mass production giving both 
labour and materials cost advantages. The different sizes of module produced by using 
differing dhnsnsions of the same product means and incorporating different end 
sections that ^iiany different markets can be supplied without creating the need for 
different manufacmring processes. 

Bare cabins (with the floor, ceiling and end sections fitted) can be delivered to 
special outfitters where they are furbished before being transported to the construction 
site. 

Trans^Jorlation of the modules is simplified as they arc lightweight and strong 
enabling theni to be placed and moved on a lightweight trailer rather than a heavy 
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The siructure of the modules is such that they can be transponed on their 


sides if necijssary. The modules are also suitable for air transport to inaccessible 
locations or in military appiicaiions or circumstances where a quick response in 
required (e,g. emergencies such as natural disasters). 

Once built, the building struciure can later be modified, expanded or 
reconfigured to suit changing requirements relatively simply. In addition, the building 
structure can be relocated in whole or in part with ease, 

Sincfi; the component modules are of standard design, the building structure 
lends itself 'Sv'ell to simple computer modelling and virtual reality systems that enable 
layout planning. The simplicity would also enable the end user of the building to 
participate in the design of the building. 

The uiodular nature of the building enables it to be enlarged or reduced in size 
as appropriate. This may have advantage for both the residential and commercial 
market. For example, first time residential buyers will be able to stare with a small one 
bedroom house, expand the size of the building over time by adding extra modules as 
the family ^^rows and reduce the size of the building by removing modules as the 
family size cjiiminlshes- The style of the house can be constructed to suit the ov^er's 
Similarly, in the commercial realm the size of the building can be varied 
:s life to reflect the growth or diminishing size of the business, 
arly, disused modular buildings can be dismantled and removed so that 
ugly, diiapijiated or vandalised buildings can be quickly removed. A minimum 
disturbance S:o land structure means thai land can be returned to green site conditions 
after the buildings have been removed 

Valwing property for sale or financing purposes is simplified in that the value 
of the property is no longer restricted by its location and design and can be easily 
the aggregate value of its component parts while the site is valued 
terms of size and location. 
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CLAIMS 


1 . A modxiiar building structure comprising a service module defining a plurality 
of connection nodes for connection to separate building modules, the service module 
containing apparatus for the supply and distribution of at least one mains service to 
the building modules, each building module being free-standing, pre-fitted for its 
intended use and connected to one of said connection nodes and to said supply of at 
least one mains service, wherein the service module is in the form of a corridor 
walkway linking the building modules. 

2. A modular building structure according to claim 1 , wherein each module is an 
open-ended box configuration. 

3. A modular building structure according to claims 1 or 2, wherein the service 
module has floor and ceiling cavities in which the mains service supplies are routed. 

4. A modular building structure according to any one of claims 1 to 3, wherein 
one building modiile is a dedicated plant room that feeds the mains supply service to 
the service module. 


5. A modular building structure according to any preceding claim, wherein the 
service module is sectional so that it can be extended or shortened to provide more or 
less connection nodes as required. 

6. A modular building structure according to any preceding claim wherein there 
is provided a plurality of service modules, some m^odules being disposed in a direction 
transverse to others. 
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7. A modular building structure according to claim 6, wherein the mains service 
is for waste disposal and each service module is provided with a holding tank that is 
connected to a lavatory or wash area of an adjacent building module. 

8. A modular building structure according to claim 7, wherein holding tanks of 
adjacent service modules are connected by a suction waste pipe. 

9. A modular building structure according to any preceding claim, wherein the 
mains service supply is air conditioning and each service module is fitted vvith a heat 
exchanger and has an external pump for evacuation of warm air. 

10. A modular building structure according to claim 9, wherein each building 
modixle also has its own heat exchanger that is connected to the pump and heat 
exchanger of an adjacent service module. 

11. A modular building structure according to any preceding claim, wherein each 
adjoining pair of building modules or service modules has apparatus for connecting 
adjacent modules, the apparatus comprising a housing defining apertures that extend 
into the structure of each module and a flexible resilient insert that is snugly received 
in each aperture and bridges the two modules, the insert being supported on a fixing 
element that is secured to each of the modules. 

12. A modular building structure according to any preceding claim, comprising 
multiple storeys, vertically adjacent modules being coimected by a cormecting 
member comprising a resilient flexible insert att'iched to one module and received in 
an aperture of the vertically adjacent module. 

13. A modular building structure according to any preceding claim, wherein the 
modules are connected to a foundation of foamed mineral in-filL 
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14. A method for constructing a modular building structure, the method 
comprising the steps of: preparing a site on which the building structure is to be 
located; installing a service module on the prepared site, the service module defining a 
plurality of connection nodes for connection to separate building modules; installing 
at least one mains supply ser\dce to the service module; coimecting at least one pre- 
constructed building module to a connection node and connecting the building module 
to the mains supply service of the service module; and furnishing the service module 
such that it is in the form of a corridor walkv^ay linking the building modules. 

15. A method according to claim 14, comprising further steps of filling a clearance 
between the module and ground with a foundation of foamed mineral in-filL 

16. Apparatus for connecting adjacent building modules, the apparatus comprising 
a housing defming an aperture that extends into the structure of at least one building 
module and a flexible resilient insert attached to adjacent module, the insert being 
received in the aperture and supported on a fixing element that is secured to said 
adjacent building module. 

17. Apparatus according to claim 16, wherein each horizontally adjacent module 
has an aperture, the flexible resilient insert is received in each aperture and bridges the 
two building modules. 

18. Apparatus according to claim 16, wherein the modules are vertically adjacent, 
one of the modules having projecting therefrom said resilient flexible insert and the 
other having said aperture. 

19. Apparatus according to claims 17 or 18, wherein the housing further comprises 
an access chamber that is open to the inside of the building module so as to facilitate 
insertion of the fixing element and flexible insert. 


AMENDED SHEET 


GB 009902141 


• 


• 



• • • • 



• • 

• 

• 


• • 


• 

• * 


• 

• 

• • 

• • 

• 

• • • 



• 


• • • • 

• • • • 

• • • • 

• • • • 


18 


20. Apparatus according to claim any one of claims 16 to 19, wherein the 
apparatus for connecting adjacent building modules is disposed in a floor or ceiling 
cavity of the building module. 

21. Apparatus according to any one of claims 16 to 20, wherein the insert is a 
grommet. 
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